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MA NTAIN THE MK48 BN NE GO0LI NG SYSTEM

LEARN NG ABIJECTI VES

1. Termnal Learning (bjective: QG ven TM2320-20/ 12A and parti al
statenents pertaining to the M8 engi ne cooling system conplete the parti al
statenents to describe the procedures used to performsecond echel on

nai nt enance on the engi ne cool i ng system per the reference. (3521.13.11)

2. Enabling Learning (bj ecti ves:

a. Gdven TM2320-20/ 12A and partial statenents pertaining to the MA48
engi ne cool i ng system conpl ete the partial statenents to describe the
procedures used to inspect the cooling systemfor serviceability, per the
reference. (3521.13.11a)

b. dven TM2320-20/12A and partial statenents pertaining to the M43
engi ne cool ing system conplete the partial statenents to describe the
procedures used to test the M8 engi ne cool i ng system per the reference.
(3521. 13. 11b)

c. Gven TM2320-20/12A and partial statenents pertaining to the M48
engi ne cool i ng system conplete the partial statenents to describe the
procedures used to di agnose a nal functioni ng MK48 engi ne cool i ng system per
the reference. (3521.13.11c)

d. GQven TM2320-20/ 12A and partial statenents pertaining to the M48
engi ne cool i ng system conplete the partial statenents to describe the
procedures used to repl ace the unserviceabl e conponents of the M43 engi ne
cool i ng system per the reference. (3521.13.11d)

QUJTLI NE

1. | DENM H CATI QN LGCATI ON AND FUNCTT ON G- THE GOMPONENTS BVPLOYED | N THE
CETRA T 8\VO2TA ENAd NE GO0LI NG SYSTEM
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a. Radiator. The radiator is horizontally nounted above and aft of the
engine. The radiator consists of a front tank, rear tank, a tube type
radiator core and a filler cap.

(1) The front tank, which has a sight gage for checking the cool ant
level, is areservoir that holds coolant before it enters the radiator core
secti on.

(2) Therear tank is a reservoir that hol ds cool ant after it |eaves
the radiator core section.

(3) The radiator core sectionis a standard fin and tube type that
di ssi pates heat fromthe cool ant that passes through it.

b. Radiator Cap. The radiator cap is a pressure cap that is designed to
naintain 6 1/2 to 8 pounds of pressure in the cooling system The capis
rated as a seven pound cap.

(1) Al pressure caps are equipped wth a vacuumrelief val ve whi ch
opens autonatically to prevent the formation of a vacuumin the systemas the
vehicle' s engine is cooling off. A vacuumin the systemis undesirabl e
because it can cause the radiator tanks and/or the radiator hoses to
col | apse.

(2) As you know a certain anmount of pressure on the cooling system
is desirabl e because it increases the boiling point of the coolant. Thus,
| oss of cool ant due to evaporation, surging, and unnecessary boiling is
virtually elimnated. Another advantage is that the water punp works nore
efficiently when the systemis pressurized.

c. Thernostats and Housi ngs.

(1) The DETRO T 8VO2TA engi ne cool i ng systemhas two t hernost at s.
There is one thernostat and housi ng nounted on the front of each of the
engi ne cyl i nder heads.

(2) The thernostats, functioning in the nornal nanner, shut off
coolant flowto the radiator until the coolant tenperature in the engine
reaches 180 degrees Fahrenheit.

d. Véter Punp. The water punp is a centrifugal type punp that
circulates cool ant through the engine and radiator. The water punp is
nounted on the engine front cover; it is driven by the canshaft through the
water punp drive gear.
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e. olant Flter/@nditioner. The coolant filter/conditioner is a
spin-on type filter that is nounted on the | ower right side of the engine.
This filter catches inpurities suspended in the coolant. The filter al so
serves to condition the cool ant by softening the water to mnimze scal e
deposits, naintain an acid free condition, and act as a rust preventive.
Access to the filter can be gained under the right rear fender. The cool ant
filter is replaced every 3000 mles or semannual | y, whi chever cones first.

f. Aftercooler. A unique feature of the 8W2TA engi ne cool i ng systemis
that it enpl oys an aftercooler. The aftercooler is nounted on the top of the
engi ne bl ock, under the bl ower assenbly.

(1) Intake air coming fromthe turbocharger and passing through the
bl oner is heated by conpression and an increase in velocity. That air nust
be cool ed before induction into the engine.

(2) Tocool theinlet air, air is directed through the aftercool er.
The aftercool er consists of a series of finned tubi ng through whi ch cool ant
fromthe engine cooling systemis circulated. The hot air rushing through
t he openi ngs between the finned tubes transfers its heat to the finned tubes.
The cool ant passing through the finned tubes carries the heat fromthe tubes
away to the radiator for cooling.

g oling Fan. The cooling fan on the Md48 is driven by a hydraulic
notor and controlled by a thermal fan swtch through a fan control val ve.

(1) The fan and hydraulic fan notor are | ocated under the radiator.

(2) The fan control valve is located on the rear of the engine and
the fan control swtch or thermal swtch, is threaded into the | eft
t her nost at  housi ng.

h. Hoses and Tubes. O course, the engine cooling systemal so i ncl udes
the necessary hoses and tubes, fitted wth clanps to prevent |eakage, to
route the coolant to the various conponents in the system

i. Draincocks. There are al so six drai ncocks provided at various
| ocations in the systemfor draining the cool ant.

2. PRINJPLES G CPERATION CF THE MK48 VEH A.E S BN NE G301 NG SYSTEM

a. Wen the engine starts, coolant is drann fromthe rear of the
radiator by the water punp. The cool ant passes through the water punp into
passages in the engine bl ock, aftercool er and cylinder head. The coolant is
recirculated wthin the engine until its tenperature reaches 180 degrees
Fahrenhei t .

[11-3



b. Wen the cool ant reaches 180 degrees Fahrenheit, the two thernostats
open and coolant is circulated into the front tank of the radiator. The
action of the water punp wll then pull the cool ant through the radiator.

c. A thetine that the cool ant tenperature reaches 180 degrees
Fahrenheit, the fan control swtch, located on the left thernostat housing,
sends a signal to the fan control valve. The signal fromthe fan control
swtch opens the fan control val ve, which directs hydraulic oil to the fan
notor. The fan notor drives the fan and it draws air through the radiator to
dissipate the heat fromthe coolant circulating through it. (GO SLICE 6)

3. SOCPE CF GRGAN ZATI ONAL MALNTENANCE RESPONS BILETTES FCR THE MK48
VEH AE S BENd NE GO0 NG SYSTEM

a. oviously, an organi zational nai ntenance nechanic wll be required to
drain and fill the vehicle' s cooling system

b. Athough it is not clearly established by the Mintenance Al ocation
Chart, you are al so responsi bl e for inspecting each of the conponents in the
system | amtal king about a visual inspection to nake certain each itemis
not leaking, that it functions properly, and that it is properly nounted and
not danmaged.

(1) You cannot see the aftercool er because it is under the bl ower,
but you can see its outlet |ine.

(2) As you know you al so cannot see the thernostats, but you can
determne if they are working properly by noting at what tenperature the
cool ant starts to circul ate.

(3 You can also determine if the fan circuit is functioni ng
properly sinply by noting the tenperature at which the fan i s actuated.

c. Another organi zational nai ntenance responsibility is to test the
radi ator and cap.

d Ve wll wap up the discussion of organizational na ntenance
responsi bilities by identifying the conponents in the systemthat you are
responsi bl e for replacing. You can repl ace the:

(1) coolant filter,

(2) angle val ve,

(3 radiator grille,
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(4) thernostats and housi ngs,

(5) fan control swtch or thermal swtch,
(6) high water tenperature swtch, and
(7) hoses and tubes.

4. SEHRM A NG THE M48 BN NE G301 NG SYSTEM

a. Daining the @oling System The first step wll be to drain the
radiator. Renenber, you shoul d al ways use extrene care to avoi d bei ng burned
when working on any part of the cooling system Veéar gloves and use rags to
protect yourself if you nust work on a hot system

(1) Before you renove the radiator cap, you nust rel ease the
pressure in the cooling system That is acconplished by pushing dow on the
radiator cap and turning it one-hal f turn countercl ockw se.

(2) After the pressure is rel eased, renove the radiator cap.

(3) Next, you need to open the two drai ncocks on the cool ant tube
that goes fromthe radiator to the water punp. UWse a funnel to catch the
draining coolant. In total, the cooling systemcapacity is twenty-seven
gallons. You cannot drain the systemconpl etely because sone cool ant w |
renain in cavities in the engine, but you still nust be prepared to handl e a
ot of the cool ant.

(4 MNow in turn, open each of the four drai ncocks on the engi ne
bl ock. The drai ncocks are located as indicated on the SLIDE Again, as each
drai ncock i s opened, use a funnel and pan to direct and catch the fluid.

b. HIlling the Goling System MNowlet's fill the radiator. As
previously stated, the capacity of the cooling systemis twenty-seven
gallons. If the block and radi ator have been drai ned, you wll need
sufficient coolant solution to refill the system

(1) Hrst, nmake sure all six draincocks are cl osed.

(2) Now fill the radiator to wthin one inch belowthe filler neck
wth the appropriate cool ant sol ution.

(a) Theradiator is filled wth a solution of ethylene glycol
and water that is appropriate to the expected tenperature in the area of
operation if the tenperature is not expected to go bel ow mnus 55 degrees
Fahrenhei t .
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1 As you can see on the SLIDE you w il need two and three-
guarter pints of ethylene glycol for each gallon of antifreeze sol ution.
This table is an extract fromMrine Gorps Tl 10360-15/1 w ch. 1.

2 Hownany pints of ethylene glycol would be required if
the capacity of the cooling systemis twenty-seven gallons? You woul d need
seventy-four and one-quarter pints.

3 Hwnany gallons of ethylene glycol would that be? There
are eight pints in agallon so you would need nine gallons plus tw pints or
one quart.

(b) If the expected tenperature wll be bel ow mnus 55 degrees
Fahrenheit, you wll use an arctic type ethylene glycol. Arctic type
ethyl ene glycol is not mxed wth water.

(c) Ater the cooling systemis filled wth the correct
antifreeze solution, install the radiator cap, start the engine and check the
systemfor |eaks. Recheck the coolant |evel after you are certain there are
no | eaks and add the necessary antifreeze solution to bring the coolant to
the prescribed | evel .

5. CETERMN NG THE SERM CEABI LI TY GF THE MK48 VEH ALE S BNA NE 3L NG
SYSTEM

a. Inspecting and Testing the Gooling System The M48 vehicle's engine
cool ing systemis tested and inspected in nuch the sane nanner as you woul d
i nspect any other vehicle s cooling system

(1) The first thing that we wll dois totest the radiator and cap.
You wll need a pressurized cooling systemtester such as this one to conduct
the test.

(a) The engine cool ant sol ution should be at the prescribed
| evel and at nornal operating tenperature when you test the radiator, so you
w | have to check the coolant |evel and then start and run the engi ne to get
the tenperature up to a mni numof 180 degrees Fahrenheit. Renenber to chock
the wheel s for safety.

(b) Wen the operating tenperature is up to nornal, stop the
engi ne and renove the radiator cap as previously instructed. Renenber to use
extrene caution to prevent bei ng burned.

(c) Next, wpe the inside of the filler neck and inspect its
inside sealing seat for nicks, cracks, dirt, or solder bunps. Any of those
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conditions can prevent you fromgetting a good seal between the radi ator and
the tester and thus invalidate the test.

(d) Then, install the rubber filler neck plug fromthe test kit
intothe filler neck and attach the pressure tester to the filler neck. Now
punp the tester until you have 10-15 pounds per square inch pressure on the
system

(e) The pressure gage can indicate nany things to you.

1 If the gage holds steady for two minutes, there is no

| eak in the system

2 If the pressure drops slowy, that indicates a snall |eak
or seepage. This type of |eak woul d nornal |y cone fromhose connections or a
very snall hole in the radiator.

3 If the pressure drops very quickly, that would indicate a
| arge |l eak that shoul d be easy to detect because you woul d be losing a | ot of
coolant. However, if the pressure drops quickly and there is no external
| eak, that woul d indicate a probl eminside the engi ne such as a bl onn head
gasket. Notify your supervisor if you encounter that situation.

(f) Wen you have conpl eted testing the radiator, renove the
tester and the rubber plug fromthe filler neck.

(g0 Nowwe wil test the radiator cap.

1 The first thingtodois toinstall the radiator cap onto
the adapter that cane wth the cool ing systemtester.

2 Then, connect the adapter to the pressure tester. Now
punp the tester and note at what pressure the pressure relief valve relieves
the pressure. Sncethisis acapthat is rated at seven pounds, the
pressure shoul d rel ease at between 6.5 and 8 pounds per square inch. The
radiator cap nust be replaced if it does not neet the specifications.

3 G course, if you discovered any discrepancies, you woul d
correct themif you were authorized to do so; if not, you woul d notify your
supervisor. Ve wll assune everything was all right so you woul d conpl ete
the testing of the radiator and cap by renoving the adapter fromthe radiator
cap and installing the cap on the radiator.

(2) A this point you should check the radiator for debris in the
radiator fins. You can nornally clean out the debris by using conpressed
air; direct the air streamfromunderneath the radiator toward the top.
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(3 Next, inspect the hoses, tubes, hose clanps and drai ncocks. The
hoses should be firmbut not brittle or weather checked. The hose cl anps and
drai ncocks shoul d be secure. Look closely at all hose connection points for
| eaks.

(4 MNowyou need to check the coolant filter and the angl e val ve.
Renentber, they are under the right fender. The coolant filter shoul d be
secure and not |eaking. Both shut off val ves on the angl e val ve shoul d be
fully opened and not |eaking. The valves are open when they are turned fully
count er cl ockw se.

(5 Youwll also need to check the thernostat housings for signs of
| eakage. Wiile checking in the area of the left thernostat housing, nake
sure that the electrical |eads are properly attached to the fan control
swtch, high water tenperature swtch and the engi ne tenperature sendi ng
unit. There should not be any signs of |eakage around either of the swtches
or the engine tenperature sending unit.

(6) Mving back toward the rear of the engine, check the fan control
val ve. There should not be any evidence of a hydraulic leak in the area of
the fan control valve and the el ectrical |eads shoul d be properly attached to
t he val ve.

(7) Nowinspect the fan notor. It shoul d be securely nounted and
there shoul d be no evidence of a hydraulic leak in the area of the fan notor.

(8) Conpl ete your inspection of the engi ne cooling system by
checking the fan. The fan bl ades shoul d not be nicked or dented and the fan
shoul d not be rubbi ng on the fan shroud.

6. REPAR G- THE G301 NG SYSTEM BY GOMPONENT REPLACEMENT

a. olant Hlter. The coolant filter is a conventional ly nmounted spin-
on filter that, as you know is replaced every 3,000 mles or semannual |y.

(1) Prior torenoval of the coolant filter, close the two val ves on
the filter adapter by turning themcl ockw se until each valve is fully
closed. This wll prevent a loss of coolant during filter replacenent.

(2) Wth the valves closed, the filter can be renoved. Wse a filter
wench to renove the filter. Wen installing the newfilter, tightenit an
additional one-quarter of aturn after the filter seal contacts the filter
base. Do not forget to open the two val ves after the filter is repl aced.

A ways check for coolant |eaks at the filter wth the engi ne running at
nornal operating tenperature after replacing the filter.
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b. Thernostats and Thernostat Housings. Next, | wll describe the
procedures used to replace the thernostats and thernostat housi ngs.

(1) Prior torenoval of the thernostats, the engi ne access door nust
be opened and the engi ne access panels renoved. You wll also need to drain
the cool i ng system disconnect the electrical |leads fromthe swtches and the
engi ne tenperature sending unit on the left thernostat housing, and renove
the throttle shut down sol enoid. The renoval of the throttle shut down
solenoid wll be covered in a separate | esson that is dedicated to the fuel
system

(2) Now wth the systemdrained and the other itens that |
nentioned taken care of, you can begin to renove the thernostats and
housings. | wll explain the procedure for replacing the thernostat
housi ngs; in the process, you wll see howboth the left and right
thernostats and thernostat housi ngs can be repl aced.

(@) The first step wll be to disconnect all hoses that attach
to the thernostat housi ngs by | oosening the clanps. Renoving the bypass tube
Wil be easier if you first renove the front engine lifting bracket. The
lifting bracket is retained by two capscrews.

(b) At this point, renove the capscrews that secure the upper
thernostat housi ngs to the | ower housi ngs. The upper right housing has five
retai ning capscrews and the upper |eft housing has four.

(c) Now the thernostat housings can be separated. After
separation, renove the gasket, thernostat and thernostat seal. Using a putty
knife, scrape all the old gasket naterial fromthe thernostat housings.

(d) Conplete the renoval of the thernostat housings by renoving
the capscrews that retain the | oner housings to the cylinder heads. The
right thernostat housing is retained by four capscrews and the left by three.
Renove the gasket and discard it. Again, use a putty knife to clean all the
ol d gasket material fromthe | ower housings and the cylinder heads.

(e) Installation of the thernostats and thernostat housings is
acconpl i shed in the reverse order of renoval; however, all the capscrews that
you Wil be installing are required to be torqued. Qonsult your vehicle
technical nanual for the correct torque specification. There are two other
inportant things to renenber when installing the thernostats.

1 Renenber to install the seal in each of the thernostat
housings wth the lip of the seal facing up.

[11-9



2 Aso renenber that the spring ends of the thernostats
face down.

(f) Ater the thernostat housings are in place, reconnect all
hoses and tighten the clanps securely.

(g9 @onplete the task by filling the cooling systemand
operating the engine to check for cool ant |eaks. Mke sure that you get the
engi ne up to nornal operating tenperature while checking for cool ant |eaks.
REFERENCE:

TM 2320- 20/ 12A
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